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Electron  Tubes  and  Display  Devices  Sectional  Committee,  LITD  04 


NATIONAL  FOREWORD 

This  Indian  Standard  (Part  5)  which  is  identical  with  lEC  61 747-5  : 1 998  'Liquid  crystal  and  solid-state  display 
devices  —  Part  5:  Environmental,  endurance  and  mechanical  test  methods'  issued  by  the  International 
Electrotechnical  Commission  (lEC)  was  adopted  by  the  Bureau  of  Indian  Standards  on  the  recommendation 
of  the  Electron  Tubes  and  Display  Devices  Sectional  Committee  and  approval  of  the  Electronics  and  Information 
Technology  Division  Council. 

The  text  of  lEC  Standard  has  been  approved  as  suitable  for  publication  as  an  Indian  Standard  without 
deviations.  Certain  conventions  are,  however,  not  identical  to  those  used  in  Indian  Standards.  Attention  is 
particularly  drawn  to  the  following: 

a)  Wherever  the  words 'International  Standard' appear  referring  to  this  standard,  they  should  be  read  as 
'Indian  Standard'. 

b)  Comma  (,)  has  been  used  as  a  decimal  marker  while  in  Indian  Standards,  the  current  practice  is  to 
use  a  point  (.)  as  the  decimal  marker. 

In  this  adopted  standard,  reference  appears  to  certain  International  Standards  for  which  Indian  Standards 
also  exist.  The  corresponding  Indian  Standards  which  are  to  be  substituted  in  their  respective  places  are 
listed  below  along  with  their  degree  of  equivalence  for  the  editions  indicated: 


International  Standard 

lEC  60068-1  :  1988  Environmental 
testing  —  Part  1 :  General  and 
guidance 


lEC  60068-2-2  :  1974  Environmental 
testing  —  Part  2:Tests  — Test  B:  Dry 
heat 


lEC  60068-2-1 4  : 1 984  Environmental 
testing  —  Part  2:  Tests  —  Test  N: 
Change  of  temperature 


lEC  60068-2-20  :  1979  Environmental 
testing  —  Part  2:  Tests  —  Test  T: 
Soldering 

lEC  60068-2-21  :1983  Environmental 
testing  —  Part  2:  Tests  —  Test  U: 
Robustness  of  terminations  and 
integral  mounting  devices 


Corresponding  Indian  Standard 

IS  9000  (Part  1)  :  1988  Basic 
environmental  testing  procedures  for 
electronic  and  electrical  items:  Part  1 
General  {first  revision) 

IS  9000  (Part  3/Sec  1  to  5)  :  1977 
Basic  environmental  testing 
procedures  for  electronic  and  electrical 
items  :  Part  3  Dry  heat  test 

IS  9000  (Part  14/Sec  1  to  3)  :  1988 
Basic  environmental  testing  procedures 
for  electronic  and  electrical  items: 
Part  14TestN:  Change  of  temperature 
{first  revision) 

IS  9000  (Part  18/Sec  1  to  3)  :  1981 
Basic  environmental  testing  procedures 
for  electronic  and  electrical  items: 
Part  18  Solderability  test 

IS  9000  (Part  19/Sec  1  to  5)  :  1986 
Basic  environmental  testing  procedures 
for  electronic  and  electrical  items: 
Part  19  Test  U:  Robustness  of 
terminations  and  integral  mounting 
devices  {first  revision) 

i 


Degree  of  Equivalence 
Technically  Equivalent 


do 


do 


do 


do 
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International  Standard 

lEC  60068-2-27: 1987  Environmental 
testing  —  Part  2:  Tests  —  Test  Ea 
and  guidance:  Sliock 


lEC  60068-2-30: 1980  Environmental 
testing  —  Part  2:Tests — Test  Db  and 
guidance:  Damp  Ineat  cyclic  (1 2  h- 12- 
hour  cycle) 


lEC  60068-2-38: 1974  Environmental 
testing  —  Part  2: Tests  —Test  Z/AD: 
Composite  temperature/humidity 
cyclic  test 


lEC  60747-1  :  1983  Semiconductor 
devices  —  Discrete  devices  — 
Part  1 :  General 

lEC  60747-5  :  1984^)  Semiconductor 
devices  —  Part  5:  Optoelectronic 
devices 


Corresponding  Indian  Standard 

IS  9000  (Part  7/Sec  1)  :  2006  Basic 
environmental  testing  procedures  for 
electronic  and  electrical  items:  Part  7 
Impact  test,  Section  1  Shock  (Test  Ea) 
(first  revision) 

IS  9000  (Part  5/Sec  2)  :  1981  Basic 
environmental  testing  procedures  for 
electronic  and  electrical  items:  Part  5 
Damp  heat  (cyclic)  test,  Section  2 
1 2-1-1 2h  cycle 

IS  9000  (Part  6)  :  1978  Basic 
environmental  testing  procedures  for 
electronic  and  electrical  items:  Part  6 
Composite  temperature/humidity  cyclic 
test 

IS  14901  (Part  1) :  2001  Semiconductor 
devices  —  Discrete  devices  and 
integrated  circuits:  Part  1  General 

IS  14901  (Parts) : 2004 Semiconductor 
devices  —  Discrete  devices 
and  integrated  circuits:  Part  5 
Optoelectronic  devices 


lEC  60749  :  19962>  Semiconductor  IS  12641  :  2004  Semiconductor  devices 
devices  —  Mechanical  and  climatic  —  Mechanical  and  climatic  test 
test  methods  methods  (first  revision) 


Degree  of  Equivalence 
Identical 


Technically  Equivalent 


do 


Identical 


Technically  Equivalent 


do 


The  technical  committee  has  reviewed  the  provisions  of  the  following  International  Standards  referred  in  this 
adopted  standard  and  has  decided  that  they  are  acceptable  for  use  in  conjunction  with  this  standard: 


International  Standard 
lEC  60068-2-1  :1990 
lEC  60068-2-3: 1969 
lEC  60068-2-5: 1975 

lEC  60068-2-6: 1995 
lEC  60068-2-7: 1983 
IEC60068-2-13:1983 
lEC  60068-2-45: 1980 

lEC  60748-1  :1984 

^1  Since  revised  in  1992. 
2'  Since  revised  in  2002. 


Title 

Environmental  testing  —  Part  2:  Tests  —  Test  A:  Cold 

Environmental  testing  —  Part  2:  Tests  —  Test  Ca:  Damp  heat,  steady  state 

Environmental  testing  —  Part  2:Tests — Tests  Sa:  Simulated  solar  radiation  at 
ground  level 

Environmental  testing  —  Part  2:  Tests  — Test  Fc:  Vibration  (sinusoidal) 

Environmental  testing  —  Part  2: Tests  — Test  Ga:  Acceleration,  steady  state 

Environmental  testing  —  Part  2:  Tests  —  Test  M:  Low  air  pressure 

Environmental  testing  —  Part  2:  Tests  —  Test  XA  and  guidance:  Immersion  in 
cleaning  solvents 

Semiconductor  devices  —  Integrated  circuits  —  Part  1 :  General 
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Only  the  English  language  text  in  the  lEC  Standard  has  been  retained  while  adopting  it  in  this  Indian  Standard, 
and  as  such  the  page  numbers  given  here  are  not  the  same  as  in  the  lEC  Standard. 

For  the  purpose  of  deciding  whether  a  particular  requirement  of  this  standard  is  complied  with,  the  final 
value,  observed  or  calculated,  expressing  the  result  of  a  test  or  analysis,  shall  be  rounded  off  in  accordance 
with  IS  2  : 1 960  'Rules  for  rounding  off  numerical  values  (revised)' .The  number  of  significant  places  retained 
in  the  rounded  off  value  should  be  the  same  as  that  of  the  specified  value  in  this  standard. 
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Indian  Standard 
LIQUID  CRYSTAL  AND  SOLID-STATE  DISPLAY  DEVICES 

PART  5   ENVIRONMENTAL,  ENDURANCE  AND  MECHANICALTEST  METHODS 

1      General 

1 .1  Scope  and  object 

This  part  of  lEC  61747  lists  test  metlnods  applicable  to  liquid  crystal  display  devices.  It  takes 
into  account,  wherever  possible,  the  environmental  test  methods  outlined  in  lEC  60068. 

It  also  includes  visual  inspection  for  both  liquid  crystal  display  cells  and  modules. 

NOTE  1  -  This  standard  is  established  separately  from  lEC  60749,  because  the  technology  of  liquid  crystal  display 
devices  is  completely  different  from  that  of  semiconductor  devices  in  such  matters  as 

-  shape  and  size; 

-  used  materials  and  structure; 

-  function; 

-  measuring  methods; 

-  operation  principles. 

NOTE  2  -  Devices  include  cells  and  modules. 

The  object  of  this  standard  is  to  establish  uniform  preferred  test  methods  with  preferred  values 
for  stress  levels  for  judging  the  environmental  properties  of  liquid  crystal  display  devices. 

In  case  of  contradiction  between  this  standard  and  a  relevant  specification,  the  latter  shall 
govern. 

1.2  Normative  references 

The  following  normative  documents  contain  provisions  which,  through  reference  in  this  text, 
constitute  provisions  of  this  part  of  lEC  61747.  At  the  time  of  publication,  the  editions  indicated 
were  valid.  All  normative  documents  are  subject  to  revision,  and  parties  to  agreements  based 
on  this  part  of  lEC  61747  are  encouraged  to  investigate  the  possibility  of  applying  the  most 
recent  editions  of  the  normative  documents  indicated  below.  Members  of  lEC  and  ISO  maintain 
registers  of  currently  valid  International  Standards. 

lEC  60068,  Environmental  testing 

lEC  60068-1 :1988,  Environmental  testing  -  Part  1 :  General  and  guidance 

lEC  60068-2-1 :1990,  Environmental  testing  -  Part  2:  Tests  -  Test  A:  Cold 

I  EC  60068-2-2:1974,  Environmental  testing  -  Part  2:  Tests  -  Test  B:  Dry  heat 

lEC  60068-2-3:1 969,  Environmental  testing  -  Part  2:  Tests  -  Test  Ca:  Damp  heat,  steady  state 

lEC  60068-2-5:1975,  Environmental  testing  -  Part  2:  Tests  -  Test  Sa:  Simulated  solar  radiation 
at  ground  level 
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lEC  60068-2-6:1995,  Environmental  testing  -  Part  2:  Tests  -  Test  Fc:  Vibration  (sinusoidal) 

I  EC  60068-2-7:1 983,  Environmental  testing  -  Part  2:  Tests  -  Test  Ga:  Acceleration,  steady  state 

lEC  60068-2-1 3:1 983,  Environmental  testing  -  Part  2:  Tests  -  Test  M:  Low  air  pressure 

I  EC  60068-2-1 4:1 984,  Environmental  testing  -  Part  2:  Tests  -  Test  N:  Change  of  temperature 

lEC  60068-2-20:1 979,  Environmental  testing  -  Part  2:  Tests  -  Test  T:  Soldering 

lEC  60068-2-21:1983,    Environmental   testing   -    Part   2:    Tests    -    Test    U:    Robustness    of 
terminations  and  integral  mounting  devices 

lEC  60068-2-27:1 987,  Environmental  testing  -  Part  2:  Tests  -  Test  Ea  and  guidance:  Shock 

lEC  60068-2-30:1980,  Environmental  testing  -  Part  2:  Tests  -  Test  Db  and  guidance:  Damp 
heat,  cyclic  (12  +  12-hour  cycle) 

lEC  60068-2-38:1974,    Environmental    testing    -    Part    2:    Tests    -    Test   Z/AD:    Composite 
temperature/humidity  cyclic  test 

lEC  60068-2-45:1980,    Environmental   testing   -   Part   2:    Tests   -    Test  XA    and  guidance: 
Immersion  in  cleaning  solvents 

I  EC  60747,  Semiconductor  devices 

lEC  60747-1 :1 983,  Semiconductor  devices  -  Discrete  devices  -  Part  1  -  General 
Amendment  1  (1991) 
Amendment  2  (1993) 
Amendment  3  (1996) 

I  EC  60747-5:1 984,  Semiconductor  devices  -  Part  5:  Optoelctronic  devices 
Amendment  1  (1994) 
Amendment  2  (1995) 

I  EC  60748-1 :1 984,  Semiconductor  devices  -  Integrated  circuits  -  Part  1:  General 

lEC  60749:1996,  Semiconductor  devices  -  Mechanical  and  climatic  test  methods 

lEC  61 747:1 998,  Liquid  crystal  and  solid-state  display  devices 

1.3  Terms,  definitions  and  letter  symbols 

For  the  purpose  of  this  standard,  the  definitions  and  letter  symbols  of  lEC  60068,  lEC  60747, 
lEC  60748  and  lEC  61747-1  apply. 

1.4  Standard  atmospheric  conditions 

The  atmospheric  conditions  specified  in  lEC  60068-1  apply. 

1.4.1      Standard  reference  atmosphere 

Temperature:      25  °C 

Air  pressure:       86  kPa  to  106  kPa  (860  mbar  to  1  060  mbar) 
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1.4.2     Standard  atmosphere  for  referee  measurements  and  tests 

If  the  parameters  of  liquid  crystal  display  devices  to  be  measured  depend  on  temperature, 
pressure,  and  humidity  and  the  law  of  dependence  is  unknown,  the  atmospheres  to  be 
specified  shall  be  selected  from  the  following: 


Temperature 

Relative  humidity 

Air  pressure 

°C 

%  RH 

kPa 

20  ±  1 

45  to  75 

86  to  106 

25  ±  1 

45  to  75 

86  to  106 

30  ±  1 

45  to  75 

86  to  106 

35  ±  1 

45  to  75 

86  to  106 

NOTE  -  Atmospheric 

condit 

ions  for  initial  and  final  measurements 

shall  be  the  same. 

1.4.3  Standard  atmospheric  conditions  for  measurements  and  tests 

Unless  otherwise  specified,  all  tests  and  measurements  shall  be  carried  out  under  standard 
atmospheric  conditions  for  testing. 

Temperature:  15  °C  to  35  °C 

Relative  humidity:    25  %  to  85  %  RH,  where  appropriate 

Air  pressure:  86  kPa  to  106  kPa  (860  mbar  to  1  060  mbar) 

The  absolute  humidity  of  the  atmosphere  shall  not  exceed  22  g/m^. 

1.4.4  Recovery  conditions 

After  the  conditioning  period  and  before  making  the  final  measurements,  the  specimens  should 
be  allowed  to  stabilize  at  the  ambient  temperature,  the  temperature  at  which  the  measurements 
shall  be  made. 

The  "controlled  recovery  conditions"  (see  1.4.4.1)  shall  be  applied  if  the  electrical  parameters 
to  be  measured  are  affected  by  absorbed  humidity  or  by  the  surface  conditions  of  the 
specimens,  and  change  rapidly,  for  example  if  the  insulation  resistance  rises  considerably 
within  approximately  2  h  after  removal  of  the  specimens  from  the  humidity  chamber. 

If  the  electrical  parameters  of  the  specimens  affected  by  absorbed  humidity  or  surface 
conditions  do  not  vary  rapidly,  recovery  may  be  carried  out  in  the  conditions  specified  in  1 .4.3. 


1.4.4.1      Controlled  recovery  conditions 

Unless  otherwise  specified,  all  recovery  shall  be  carried  out  under  controlled  atmospheric 
conditions: 

Temperature:  actual  laboratory  temperature  ±1  °C,  provided  that  it  is  within  the  limits  fixed 

in  1 .4.3,  that  is  between  1 5  °C  to  35  °C. 

Relative  humidity:    73  %  to  77  %,  where  appropriate 

Air  pressure:  86  kPa  to  1 06  kPa  (860  mbar  to  1  060  mbar) 

Before  the  measurements  are  made,  the  devices  shall  be  stored  until  temperature  equilibrium  is 
reached.  The  ambient  temperature  during  the  measurements  shall  be  stated  in  the  test  report. 
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During  measurements,  the  devices  sinall  not  be  exposed  to  draugint,  illumination  or  other 
influences  likely  to  cause  error.  The  environment  shall  be  controlled  to  avoid  error. 

If  recovery  and  measurements  are  performed  in  separate  chambers,  the  combination  of 
temperature  and  humidity  conditions  shall  be  such  that  condensation  on  the  surface  of  the 
devices  does  not  occur  when  the  device  is  transferred  to  the  measurement  chamber. 

1.4.4.2     Recovery  procedure 

The  device  shall  be  placed  in  the  recovery  chamber  within  10  min  of  completing  of 
conditioning.  Where  the  relevant  specification  requires  measurements  to  be  made  immediately 
after  the  recovery  period,  these  measurements  shall  be  completed  within  30  min  of  the 
specimen  being  removed  from  the  recovery  chamber.  Those  characteristics  which  are 
expected  to  change  most  rapidly  after  the  device  is  removed  from  the  recovery  chamber  shall 
be  measured  first. 

1.4.5     Standard  atmospheric  conditions  for  assisted  drying 

Where  assisted  drying  is  required  before  commencing  a  series  of  measurements,  the 
conditions  listed  below  shall  be  used  on  the  specimen  for  6  h,  unless  otherwise  prescribed  by 
the  relevant  specification. 

Temperature:  (55  ±2)  °C 

Relative  humidity:    not  exceeding  20  % 

Air  pressure:  86  kPa  to  1 06  kPa  (860  mbar  to  1  060  mbar) 

When  the  specified  temperature  for  the  dry  heat  test  is  lower  than  55  °C,  assisted  drying  shall 
be  carried  out  at  that  lower  temperature. 

1.5  Visual  examination  and  verification  of  dimensions 

Clauses  5  and  6  are  applicable. 

1.5.1  Visual  examination  shall  include 

a)  the  conformance  and  permanence  of  the  marking; 

b)  damage  to  the  encapsulation,  including  terminals; 

c)  workmanship  of  the  encapsulation,  including  terminals. 

1.5.2  Dimensions  given  in  the  relevant  specification  shall  be  verified. 

1.5.3  Unless  otherwise  specified,  visual  inspection  shall  be  performed  under  normal  factory 
lighting  and  under  normal  visual  conditions. 

1.6  Electrical  and  optical  measurements 

1.6.1  For  environmental  testing,  the  characteristics  to  be  checked  shall  be  selected  from  the 
relevant  part  of  lEC  61747. 

1 .6.2  Measurement  conditions  shall  comply  with  the  table  "Conditions  for  the  endurance  tests" 
in  the  relevant  part  of  lEC  61747. 
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1.6.3  Initial  measurements 

If  only  upper  specification  limit  and/or  lower  specification  limit  criteria  are  required,  it  is  left  to 
the  discretion  of  the  manufacturer  whether  initial  measurements  are  made  or  not.  Initial 
measurements  shall  be  made  where  individual  values  for  an  individual  device  are  a  criterion. 

1.6.4  Measurements  monitored  during  environmental  testing 

To  be  stated,  where  appropriate. 

1.6.5  Final  measurements 

When  the  test  is  called  for  in  the  relevant  specification  as  part  of  a  sequence  (subgroup)  of 
tests,  measurements  are  required  only  at  the  end  of  the  sequence.  For  certain  tests,  such  as 
solderability  or  lead  fatigue,  electrically  or  optically  defective  devices  may  be  used. 

1.7      Electrical  operating  conditions 

Electrical  operating  conditions  shall  be  defined  in  the  relevant  specifications. 

2     Mechanical  test  methods 

Choice  of  the  appropriate  tests  depends  on  the  type  of  devices.  The  relevant  specification  shall 
state  which  tests  are  applicable. 

2.1      Robustness  of  terminations 

2.1.1      Wire  terminations,  pins  or  connectors  with  pins 

Test  U,  specified  in  lEC  60068-2-21,  is  applicable. 

2.1.1.1  Tensile 

This  test  shall  be  in  accordance  with  test  Ua1,  with  the  following  specific  requirements. 

After  test,  examine  under  3x  to  10x  magnification. 

The  device  shall  be  rejected  if  there  is  breakage,  loosening  or  relative  motion  between  the  lead 
or  termination  and  the  device  body. 

2.1.1.2  Bending 

This  test  shall  be  in  accordance  with  test  Ub. 

2.1.1.3  Torsion 

See  lEC  60749,  chapter  II,  subclause  1 .3. 
Applied  only  for  cells  with  pin. 

2.1.1.4  Torque 

See  lEC  60749,  chapter  II,  subclause  1 .4.2. 
Applied  only  for  cells  with  pin. 
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2.1.2     Flexible  terminations 

Under  consideration. 

2.2  Soldering 

Test  T,  specified  in  lEC  60068-2-20,  is  applicable. 

This  test  shall  be  in  accordance  with  test  Ta  (methods  1 ,  2  and  3). 

2.3  Vibration  (sinusoidal) 

Test  Fc,  specified  in  lEC  60068-2-6,  is  applicable,  with  the  following  specific  requirements. 

2.3.1  Transverse  motion 

The  maximum  vibration  amplitude  at  the  check  points  in  any  perpendicular  to  the  specified  axis 
shall  not  exceed  25  %. 

2.3.2  Distortion 

Not  exceeding  25  %. 

2.3.3  Vibration  amplitude  tolerance 

Reference  point:      ±15% 
Check  point:  ±25  % 

2.3.4  Severities 

The  frequency  range  shall  be  given  in  the  relevant  specification  by  selecting  a  lower  frequency 
from  table  1  and  an  upper  frequency  from  table  2. 


Table  1  -  Frequency  range  -  Lower  end 


Lower  frequency  f^ 

Hz 


Table  2  -  Frequency  range  -  Upper  end 
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The  recommended  ranges  are  shown  in  table  3. 

Table  3  -  Recommended  frequency  ranges 


Recommended  frequency  ranges, 
from  fi  to  ^2 

Hz 


1  to  55 
10  to  55 
10  to  300 
10  to  500 
55  to  500 


2.3.5     Vibration  amplitude 

Recommended  vibration  amplitudes  with  cross-over  frequency  are  shown  in  table  4. 


Table  4  -  Recommended  vibration  amplitudes 


Displacement  amplitude  below 
the  cross-over  frequency 

Acceleration  amplitude  above 
the  cross-over  frequency 

mm 

m/s2 

9n 

0,035 

4,9 

0,5 

0,075 

9,8 

1,0 

0,15 

19,6 

2,0 

0,35 

49,0 

5,0 

0,75 

98,0 

10,0 

NOTE  -  The  values  listed  apply  in  table  4 
and  62  Hz. 

for  cross-over  frequencies  between  57  Hz 

2.3.6     Duration  of  endurance 

2.3.6.1  Endurance  by  sweeping 

The  duration  of  the  endurance  in  each  axis  shall  be  given  as  a  number  of  sweep  cycles  given 
preference  by  the  relevant  specification  from  the  list  given  below. 

1,  2,  5,  10,  20. 

2.3.6.2  Endurance  at  critical  frequencies 

The  duration  of  the  endurance  in  each  appropriate  axis  at  each  critical  frequency  found  during 
the  vibration  response  investigation  shall  be  given  preference  in  the  relevant  specification  from 
the  list  given  below. 

10  min  ±  0,5  min 
30  min  ±  1  min 
90  min  ±  1  min 
10  h  ±  5  min 
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2.3.7    The  body  of  the  device  shall  be  securely  clamped  during  the  test.  If  the  device  has  a 
specified  method  of  installation,  it  shall  be  used  to  clamp  the  device. 


2.4     Shock 

Test  Ea,  specified  in  lEC  60068-2-27,  is  applicable,  with  the  following  specific  requirements. 

The  conditions  shall  be  selected  from  table  5,  taking  into  consideration  the  mass  of  the  device 
and  its  internal  construction. 

Table  5  -  Conditions  for  shock  test 


Peak  amplitude  A 

Corresponding  duration  D 
of  thie  nominal  pulse 

Corresponding 
velocity  change  A  V 

Half-sine 

Final-peak 
saw-tooth 

m/s2  (g„) 

ms 

m/s 

m/s 

50  (5) 

30 

1,0 

- 

150  (15) 

11 

1,0 

0,8 

150  (15) 

6 

0,6 

0,4 

300  (30) 

18 

3,4 

2,6 

300  (30) 

11 

2,1 

1,6 

300  (30) 

6 

1,1 

0,9 

500  (50) 

20 

6,2 

4,9 

500  (50) 

11 

3,4 

2,7 

500  (50) 

3 

0,9 

0,7 

700  (70) 

11 

4,8 

3,8 

1  000  (100) 

11 

6,9 

5,4 

1  000  (100) 

6 

3,7 

2,9 

2  000  (200) 

6 

7,5 

5,9 

2  000  (200) 

3 

3,7 

2,9 

NOTE  -  Preferred  values  are 

jnderlined. 

The  relevant  specification  shall  state  the  wave  form  utilized. 

The  device  shall  be  subjected  to  three  successive  shocks,  in  both  directions  of  three  mutually- 
perpendicular  axes  chosen  so  that  faults  are  most  likely  to  be  revealed,  i.e.  a  total  of  18  shocks 
(see  clause  A. 7  of  lEC  60068-2-27.)  The  preferred  combinations  are  underlined. 


The  body  of  the  device  shall  be  securely  clamped  during  the  test.  If  the  device  has  a  specified 
method  of  installation,  it  shall  be  used  to  clamp  the  device. 
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2.5     Acceleration,  steady  state 

Test  Ga,  specified  in  lEC  60068-2-7,  is  applicable,  with  the  following  specific  requirements. 

The  acceleration  conditions  shall  be  selected  from  table  6. 

Table  6  -  Acceleration  conditions 


Procedure: 

The  acceleration  shall  be  applied  for  at  least  1  min,  in  both  directions  of  the  three  major  axes, 
unless  otherwise  specified. 

The  body  of  the  device  shall  be  securely  clamped  during  the  test.  If  the  device  has  a  specified 
method  of  installation,  it  shall  be  used  to  clamp  the  device. 

2.6      Bond  strength  test 

The  purpose  of  this  test  is  to  measure  bond  strength  or  to  determine  compliance  with  specified 
bond  strength  requirements.  This  test  is  intended  to  show  the  bond  strength  on  devices  of 
flexible  flat  cables. 

2.6.1  General  description  of  the  test 

The  flexible  flat  cable  is  pulled  as  shown  in  figure  1 ,  with  the  substrate  rigidly  fixed. 

2.6.2  Preconditioning 

The  method  of  preconditioning  shall  be  as  prescribed  in  the  relevant  specification. 

2.6.3  Initial  measurements 

The  specimen  shall  be  visually  inspected  and  electrically  and  mechanically  checked,  as 
required  by  the  relevant  specification. 

2.6.4  Test  method  (see  figure  1) 
2.6.4.1      Application 

This  test  shall  apply  to  the  bond  strength  measurement  of  flexible  flat  cables. 
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2.6.4.2     Procedure 

The  substrate  of  the  bonded  device  shall  be  rigidly  fixed.  The  flexible  flat  cable  shall  be  pulled 
as  shown  figure  1  until  it  is  completely  removed  from  the  device.  The  bond  strength  is  equal  to 
the  minimum  value  indicated  by  the  gauge. 

Be  aware  that  pull  speed  should  be  sufficiently  low. 

Failure  mode  may  be  dependent  on  the  pull  speed. 

2.6.5      Information  required  in  the  relevant  specification 

The  following  details  shall  be  given  as  far  as  they  are  applicable: 

a)  description  of  the  clamp  attachment  and  preparation  of  the  flexible  flat  cable; 

b)  preconditioning; 

c)  conditions  of  test: 

-  speed  of  pull; 

-  maximum  value  of  pull  force; 

-  method  of  data  recording; 

d)  test  results: 

-  minimum  value  of  pull  force; 

-  category  of  separation. 


Pull  gauge 


Flexible  flat 
cable 


Substrate 


Figure  1  -  Example  of  bond  strength 
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3     Environmental  and  endurance  test  methods 

The  choice  of  the  appropriate  tests  depends  on  the  type  of  devices.  The  relevant  specification 
shall  state  which  tests  are  applicable. 

3.1      Change  of  temperature 

Test  N,  specified  in  lEC  60068-2-14,  is  applicable. 

3.1.1      Rapid  change  of  temperature:  two-chamber  method 

This  test  shall  be  in  accordance  with  test  Na,  with  the  following  specific  requirements: 

-  the  absolute  humidity  of  the  atmosphere  shall  not  exceed  20  g/m^; 

-  the  lower  temperature   Ta  shall  be  specified  in  the  relevant  specification  and  shall  be 
chosen  from  the  test  temperature  of  table  7; 

-  the  higher  temperature   Tq  shall  be  specified  in  the  relevant  specification  and  shall  be 
chosen  from  the  test  temperature  of  table  8; 

Table  7  -  Low  test  temperature 


Low  temperature 

Ta 

°C 

-50  ±3 

-30  ±3 

-10  ±3 

-45  ±3 

-25  ±3 

-5  ±3 

-40  ±3 

-20  ±3 

0±3 

-35  ±3 

-15  ±3 

Tableau  8  -  High  test  temperature 


High  temperature 

Tb 

°C 

+  100  ±2 

+75  ±2 

+50  ±2 

+95  ±2 

+70  ±2 

+45  ±  2 

+90  ±2 

+65  ±2 

+40  ±  2 

+85  ±2 

+60  ±2 

+35  ±2 

+80  ±2 

+55  ±2 

+30  ±2 

the  exposure  time  U  of  each  of  the  two  temperatures  depends  upon  the  thermal  capacity  of 
the  device.  It  shall  be  3  h,  2  h,  1  h,  30  min  or  10  min  as  specified  in  the  relevant 
specification.  Where  no  exposure  period  is  prescribed  in  the  relevant  specification  it  is 
understood  to  be  3  h; 

the  choice  of  transition  time  tz  depends  on  the  thermal  time  constant  of  the  test  specimen. 
The  transition  time  should  be: 

2  min  to  3  min; 

20  s  to  30  s; 

less  than  10  s; 
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-  the  first  cycle  comprises  tine  two  exposure  times  t^  and  tine  two  transition  times  f2  (see 
figure  2); 

-  tine  number  of  cycles  shall  be  5  or  1 0,  unless  otherwise  specified  in  the  relevant  specification; 

-  initial  measurements: 

an  external  visual  examination; 

mechanical,  electrical  and  optical  tests:  as  given  in  the  relevant  specification; 

-  final  measurements: 

an  external  visual  examination; 

mechanical,  electrical,  and  optical  tests:  as  specified  at  the  initial  measurements  and  in 
the  relevant  specification. 


a 

Q. 

E 

0) 


1 

^ 

_    <  

"•      10 

1 

A 

B 

H* 

^ 

f2 

f1 

-^ 

^ 

f2 

Time  t 

\ 

t, 

\ 

— 

1 

~  10 

■ 

First  cycle 

lEC    693/98 

A  =  start  of  first  cycle 

B  =  end  of  first  cycle  and  start  of  second  cycle 

NOTE  -The  dotted  curve  is  explained  in  1.3.1.5  of  lEC  60068-2-14. 

Figure  2  -  Temperature  profile 

3.1.2     Specified  change  rate  of  temperature:  one-chamber  method 

This  test  shall  be  in  accordance  with  test  Nb,  with  the  following  specific  requirements: 

-  the  absolute  humidity  of  the  atmosphere  shall  not  exceed  20  g/m^; 

-  the  lower  temperature   Ta  shall  be  specified  in  the  relevant  specification  and  shall  be 
chosen  from  the  test  temperature  of  table  9; 

-  the  higher  temperature   Tq  shall  be  specified  in  the  relevant  specification  and  shall  be 
chosen  from  the  test  temperature  of  table  1 0. 

Table  9  -  Low  test  temperature 


Low  temperature  T^ 

°C 

-50  ±3 

-30  ±3 

-10  ±3 

-45  ±3 

-25  ±3 

-5  ±3 

-40  ±3 

-20  ±3 

0  +  3 

-35  ±3 

-15  ±3 
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Table  10  -  High  test  temperature 


High  temperature 

Tb 

=C 

+  100  ±2 

+75  ±2 

+50  ±2 

+95  ±2 

+70  ±2 

+45  ±2 

+90  ±2 

+65  ±2 

+40  ±2 

+85  ±2 

+60  ±2 

+35  ±2 

+80  ±2 

+55  ±2 

+30  ±2 

the  exposure  time  U  of  each  of  the  two  temperatures  depends  upon  the  heat  capacity  of  the 
device.  It  shall  be  3  h,  2  h,  1  h,  30  min  or  10  min,  as  specified  in  the  relevant  specification. 
Where  no  exposure  period  is  prescribed  in  the  relevant  specification  it  is  understood  to  be  3  h; 

the  following  procedure  constitutes  one  cycle  (see  figure  3);  the  temperature  of  the 
chamber  shall  be  lowered  or  raised  at  a  rate  which,  averaged  over  a  period  of  not  more 
than  5  min,  is  either  1  ±  0,2  °C/min,  3  ±  0,6  °C/min  or  5  ±  1  °C/min,  unless  otherwise 
specified  in  the  relevant  specification; 

the  number  of  cycles  shall  be  2,  unless  otherwise  specified  in  the  relevant  specification; 

initial  measurements: 

an  external  visual  examination; 

mechanical,  electrical  and  optical  tests:  as  given  in  the  relevant  specification; 
final  measurements: 

an  external  visual  examination; 

mechanical,  electrical  and  optical  tests:  as  specified  at  the  initial  measurements  and  in 
the  relevant  specification. 


0) 

E 


2 

0) 
Q. 

E 

0) 


i 

I 

\ 

A                                                           / 

fi 

fi 

First  cycle 

\ 

Time  t 

h 

/ 

Second  cycle 

' 

* 

* 

A  =  start  of  first  cycle 


Figure  3  -  Temperature  profile 
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3.2     Storage  (at  high  temperature) 

lEC  60068-2-48  and  test  B  described  in  lEC  60068-2-2,  are  applicable. 

This  test  shall  be  in  accordance  with  test  Bb,  with  the  following  specific  requirements: 

-  the  temperature  shall  be  specified  in  the  relevant  specification.  The  values  shall  be 
selected  from  those  given  below: 

-h100±2  °C 
-h95  ±  2  °C 
-1-90  ±  2  °C 
-1-85  ±  2  °C 
-1-80  ±  2  °C 
+75  ±  2  °C 
H-70  ±  2  °C 
-1-65  ±  2  °C 
-1-60  ±  2  °C 
-^55  ±  2  °C 
-h50  ±  2  °C 
H-45  ±  2  °C 
H-40  ±  2  °C 
-1-35  ±  2  °C 
-1-30  ±  2  °C 

-  the  duration  shall  be  selected  from  the  values  given  below,  as  specified  in  the  relevant 
specification: 

2  h 

16  h 

24  h 

48  h 

72  h 

96  h 
120  h 
192  h 
240  h 
300  h 
500  h 
1  000  h 

-  the  absolute  humidity  of  the  atmosphere  should  not  exceed  20  g/m^  (corresponding 
approximately  to  50  %  relative  humidity  at  35  °C).  When  testing  is  performed  at  a 
temperature  lower  than  35  °C,  the  relative  humidity  shall  not  exceed  50  %. 
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3.3  Storage  (at  low  temperature) 

lEC  60068-2-48  and  test  A  of  lEC  60068-2-1  and  its  amendments  1  (1993)  and  2  (1994)  are 
applicable. 

This  test  shall  be  in  accordance  with  test  Ab,  with  the  following  specific  requirements: 

-  the  temperature   shall   be   specified   in   the   relevant  specification.   The  values   shall   be 
selected  from  those  given  below: 

-50  ±  3  °C 
-45  ±  3  °C 
-40  ±  3  °C 
-35  ±  3  °C 
-30  ±  3  °C 
-25  ±  3  °C 
-20  ±  3  °C 
-1  5  ±  3  °C 
-1  0  ±  3  °C 
-5  ±  3  °C 
0  ±3  °C 

-  the  duration  shall  be  selected  from  the  values  given  below,  as  specified  in  the  relevant 
specification: 

2  h 

16  h 

24  h 

48  h 

72  h 

96  h 
120  h 
192  h 
240  h 
300  h 
500  h 
1  000  h 

3.4  Low  air  pressure 

Test  M,  specified  in  lEC  60068-2-13,  is  applicable. 

3.5  Damp  heat,  steady  state 

Test  Ca,  specified  in  lEC  60068-2-3,  is  applicable  with  the  following  specific  requirements: 

-  the  temperature  and  humidity  shall  be  selected  from  table  11  and  specified  in  the  relevant 
specification. 
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Table  11  -  Conditions  of  temperature  and  humidity 


Temperature 

Humidity 

=C 

% 

+40  ±2 

~ 

+50  ±2 

+60  ±2 

■       93!^3 

+70  ±2 

+80  ±2 

+85  ±2 

+85  ±5 

-  the  duration  shall  be  selected  from  the  values  given  below,  as  specified  in  the  relevant 
specification: 

2  h 

16  h 

24  h 

48  h 

72  h 

96  h 
120  h 
192  h 
240  h 
300  h 
500  h 
1  000  h 

3.6  Damp  heat,  cyclic  (12+12-hour  cycle) 

Test  Db,  specified  in  lEC  60068-2-30,  is  applicable. 

3.7  Composite  temperature/humidity  cyclic  test 

Test  Z/AD,  specified  in  lEC  60068-2-38,  is  applicable,  with  the  following  specific  requirements: 

-  duration  of  each  condition  shall  not  depart  from  the  specified  value  by  more  than  ±10  min; 

-  when  the  exposure  to  moisture,  followed  by  cold,  is  performed  in  one  chamber,  the 
temperature  shall  be  lowered  from  25  ±  2  °C  to  -10  ±  2  °C  for  a  period  of  not  more  than  1,5  h. 
The  specimen  shall  be  held  at  low  temperature  for  a  period  of  3  h; 

-  relative  humidity  and  temperature  conditions  of  the  preconditioning  shall  be  controlled  as 
shown  in  figure  4; 

-  relative  humidity  and  temperature  conditions  of  the  conditioning  shall  be  controlled  as 
shown  in  figure  5a  (with  exposure  to  cold)  or  figure  5b  (without  exposure  to  cold); 

-  description  of  temperature/humidity  subcycle. 
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The   high   temperature  condition   shall   be  selected  from   3.2,   as  specified   in   the   relevant 
specification. 

a)  The  temperature  of  the  chamber  shall  be  continuously  raised  to  the  specified  high 
temperature  in  a  period  of  between  1,5  h  and  2,5  h.  During  this  period,  the  relative  humidity 
shall  remain  within  the  limits  (93  ±  3)  %. 

b)  The  temperature  and  relative  humidity  in  the  chamber  shall  be  maintained  at  the  specified 
high  temperature  and  (93  ±  3)  %  respectively  during  5,5  h  after  the  start  of  the  cycle. 

c)  The  temperature  shall  be  allowed  to  fall  to  25  ±  2  °C  in  a  period  of  between  1 ,5  h  and  2,5  h. 
During  this  period,  the  relative  humidity  shall  remain  within  the  limits  80  %  to  96  %. 

d)  Beginning  8  h  after  the  start  of  the  cycle,  the  temperature  shall  be  continuously  raised  to 
the  specified  high  temperature  in  a  period  of  between  1,5  h  and  2,5  h.  During  this  period, 
the  relative  humidity  shall  be  (93  ±  3)  %. 

e)  The  temperature  and  relative  humidity  in  the  chamber  shall  be  maintained  at  the  specified 
high  temperature  and  (93  ±  3)  %  respectively  until  13,5  h  after  the  start  of  the  cycle. 

f)  The  temperature  shall  be  allowed  to  fall  to  25  ±  2  °C  in  a  period  of  between  1 ,5  h  and  2,5  h. 
During  this  period,  the  relative  humidity  shall  remain  within  the  limits  80  %  to  96  %. 

g)  The  chamber  shall  continue  to  run  at  a  stabilized  temperature  of  25  ±  2  °C  and  relative 
humidity  of  (93  ±  3)  %  until  the  start  of  the  cold  subcycle  or  until  the  end  of  the  24  h  cycle, 
as  appropriate. 
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Figure  4  -  Preconditioning 
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Preferred  limits 

Permissible  limits 
(see  6.3.1.2  of 
lEC  60068-2-38) 

Preferred  limits 

Permissible  limits 
(see  6.3.1.2  of 
lEC  60068-2-38) 


Time 
in  hours 


*  Tolerance  on  time  at  these  points  ±5  min.  ,p^  696/98 

Figure  5a  -  Conditioning  -  Exposure  to  humidity  followed  by  exposure  to  cold 
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2  4  6 


lEC    697/98 

Figure  5b  -  Conditioning  -  Exposure  to  humidity  not  followed  by  exposure  to  cold 
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3.8  Light  exposure 

3.8.1  Simulated  solar  radiation  at  ground  level 

Test  Sa,  specified  in  lEC  60068-2-5,  is  applicable. 

3.8.2  Other  radiation 

Under  consideration. 

3.9  ESD  Test 

lEC  60747-1  and  its  amendments  1  (1991),  2  (1993)  and  3  (1996)  are  applicable. 

This  test  shall  be  in  accordance  with  lEC  60747-1   and  its  amendment  2  (1993),  Chapter  IX, 
clause  3. 

4     Miscellaneous  test  methods 

4.1      Permanence  of  marking 

Test  Xa,  specified  in  lEC  60068-2-45,  is  applicable. 

The  purpose  of  this  test  is  to  determine  the  permanence  of  marking  following  handling  and  use 
of  typical  cleaning  procedures  on  the  device. 

4.1.1  Condition 

Only  specified  solvents  shall  be  used  (including  water). 

4.1.2  Initial  measurement 

The  specimen  shall  be  visually  inspected. 

4.1.3  Conditioning 

The  marking  on  the  device  shall  be  rubbed  under  the  following  conditions  (either  dry  or  wet): 

-  rubbing  pressure:      5  ±  0,5  N/cm^ 

-  rubbing  speed:  2  strokes/s 

-  5  strokes 

4.1.4  Rubbing  material 

Soft  material  (for  example,  cotton  or  lapping  tissue  paper)  shall  be  used. 

4.1.5  Final  measurement 

The  specimen  shall  be  visually  inspected. 
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4.1.6     Information  required  in  the  relevant  specification 

When  this  test  is  included  in  the  relevant  specification,  the  following  details  shall  be  given: 

a)  rubbing  material; 

b)  initial  measurement; 

c)  final  measurement. 

4.2  Scratch  test  (of  face  plate) 

Under  consideration. 

4.3  Life  test 

Under  consideration. 

5     Visual  inspection  of  monochrome  matrix  liquid  crystal 
display  modules 

(Excluding  all  active  matrix  liquid  crystal  display  modules) 

5.1  General 

The  criteria  for  the  acceptance  of  specimens  assessed  by  visual  inspection  depend  on: 

-  dimension  and  mode  of  operation  of  the  display; 

-  dimension,  quantity  and  position  of  picture  elements; 

-  application; 

-  temperature  range; 

-  inspection  requirements. 

Because  of  this  dependence,   it  is   not  possible   in   general   to   specify  these  criteria,   and 
reference  is  made  to  detail  specifications  and  reference  samples. 

NOTE  -  The  inspection  is  made  on  displays  without  protection  sheet  either  with  unaided  eyes  or  by  an  automatic 
test  set-up. 

5.2  Visual  inspection  of  displays 
5.2.1      Display  not  activated 
5.2.1.1      Test  conditions 

To  be  specified  in  detail  specification: 

-  viewing  direction  range; 

-  illumination  from  above  or  through  the  device  (depending  on  the  application); 

-  duration; 

-  viewing  distance; 

-  ambient  temperature. 
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5.2.1.2     Procedure 

Devices  shall  be  inspected  for  the  following  visual  defects: 


Defect 

Rejection  criteria 

Spots  (see  figure  6),  bubbles,  foreign  particles: 

light/dark  stains  light  background,  light/dark  stains  on  dark 

background 

Scratches  on  the  liquid  crystal  cell  and  on  the  polarizer 
within  the  specified  viewing  direction  range 

Mechanical  damage  outside  of  viewing  area 

Accumulation  of  above-listed  visible  defects 

Visible  structure  of  the  electrodes  within  the  viewing  area 

Non-uniformity  of  luminance  and  colours  within  the  viewing 
area  of  the  display  and  within  the  specified  viewing  direction 
range 

Dirt  on  surface,  e.g.  finger  prints,  adhesive  residue 

To  be  specified  in  detail 
specification 

To  be  specified  in  detail 
specification 

To  be  specified  in  detail 
specification 

Reference  samples 

Reference  samples 

Reference  samples 

Reference  samples 

A  =  bezel 

B  =  viewing  area 

C  =  defect 

h  =  height 

w  =  width 

Figure  6  -  Defects  within  the  viewing  area 


23 


IS  15934  (Part  5)  :  2011 
lEC  61747-5  :  1998 


5.2.2      Display  activated 

5.2.2.1      Overall  geometrical  aspect  of  the  display  (see  figures  7  and  8) 


lEC  960/94 


Figure  7  -  Deviations  and  misshapes  of  a  square  picture  element 


Figure  8  -  Notched  edges  of  picture  elements 
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5.2.2.1.1  Test  conditions 

To  be  specified  in  detail  specification: 

-  electrical  driving  conditions; 

-  illumination; 

-  ambient  temperature. 

5.2.2.1.2  Procedure 

Devices  shall  be  inspected  to  conformity  with  detail  specification. 


Property 

Rejection  criteria 

Dimension  on  picture  elements 
Shape  of  picture  elements 

Not  in  conformity  with  the  detail 
specification 

Not  in  conformity  with  the  detail 
specification 

Defect 

Rejection  criteria 

Missing  picture  elements 
Unwanted  picture  elements 
Activation  of  the  picture  elements 
Seal  edge  within  viewing  area 

Not  in  conformity  with  the  detail 
specification 

Not  in  conformity  with  the  detail 
specification 

Not  in  conformity  with  the  detail 
specification 

Not  in  conformity  with  the  detail 
specification 

5.2.2.2     Visible  defects  of  the  viewing  area 
5.2.2.2.1     Test  conditions 

To  be  specified  in  detail  specification: 

-  electrical  driving  conditions; 

-  viewing  direction  range; 

-  illumination  from  above  or  through  the  device  depending  on  the  application; 

-  duration; 

-  viewing  distance; 

-  ambient  temperature. 
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5.2.2.2.2     Procedure 

Devices  shall  be  inspected  for  the  following  visual  defects: 


Defect 

Rejection  criteria 

A  pin-hole  within  the  picture  element 

To  be  specified  in  detail 

specification  (see  figure  9) 

Accumulation  of  pin  holes  the  size  of  which  is  smaller  than 

Reference  samples 

specified  above 

Pin-holes  within  the  non-activated  surrounding  area  of  the 

To  be  specified  in  detail 

picture  elements 

specification 

Difference  of  contrast  ratio  between  different  picture 

To  be  specified  in  detail 

elements 

specification 

Uniformity  of  luminance  within  the  viewing  area 

To  be  specified  in  detail 

specification 

Uniformity  of  contrast  within  the  viewing  area 

To  be  specified  in  detail 

specification 

Non-uniformity  of  luminance  and  colours  within  the  viewing 

Reference  samples 

area  and  within  the  specified  viewing  direction  range 

h  =  height  w  =  width 

Figure  9  -  Defects  within  picture  elements  and  their  surroundings 
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6     Visual  inspection  of  monochrome  liquid  crystal  display  cells 

(Excluding  all  active  matrix  liquid  crystal  display  modules) 

6.1  General 

The  criteria  for  tine  acceptance  of  specimens  assessed  by  visual  inspection  depend  on: 

-  dimension  and  mode  of  operation  of  tine  display; 

-  dimension,  quantity  and  position  of  picture  elements; 

-  application; 

-  temperature  range; 

-  inspection  requirements. 

Because  of  this  dependence,   it  is   not  possible   in   general  to  specify  these  criteria,   and 
reference  is  made  to  detail  specifications  and  reference  samples. 

NOTE  -  The  inspection  is  made  on  displays  without  a  protection  sheet  either  with  the  unaided  eye  or  by  an 
automatic  test  set-up. 

6.2  Visual  inspection  of  displays 
6.2.1      Display  not  activated 

6.2.1.1  Test  conditions  to  be  specified  in  the  detail  specification: 

-  viewing  direction  range; 

-  illumination  from  above  or  through  the  device  (depending  on  the  application); 

-  duration; 

-  viewing  distance; 

-  ambient  temperature. 

6.2.1.2  Procedure 

Devices  shall  be  inspected  for  the  following  visual  defects: 


Defect 

Rejection  criteria 

Spots  (see  figure  10),  bubbles,  foreign  particles 

To  be  specified  in  detail 

specification 

Light/dark  stains  on  light  background 

To  be  specified  in  detail 

specification 

Light/dark  stains  on  dark  background 

To  be  specified  in  detail 

specification 

Scratches  on  the  liquid  crystal  cell  and  on  the  polarizer 

To  be  specified  in  detail 

within  the  specified  viewing  direction  range 

specification 

Mechanical  damage  outside  of  viewing  area 

To  be  specified  in  detail 

(see  figures  14  and  15) 

specification 

Accumulation  of  above-listed  visible  defects 

Reference  samples 

Visible  structure  of  the  electrodes  within  the  viewing  area 

Reference  samples 

Non-uniformity  of  luminance  and  colours  within  the  viewing 

Reference  samples 

area  of  the  display  and  within  the  specified  viewing  direction 

range 

Dirt  on  surface,  e.g.  finger  prints,  adhesive  residue 

Reference  samples 
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BCD 


A  =  contact  pads 

B  =  sealing  area 

C  =  viewing  area 

D  =  defect 

h  =  heigtit 

w  =  width 

Figure  10  -  Defects  within  the  viewing  area 


6.2.2      Display  activated 

6.2.2.1      Overall  geometrical  aspect  of  the  display  (see  figures  11  and  12)  ) 


Figure  11  -  Deviations  of  dimensions  and  shape  e1...e4:  deviations 
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h  =  height  w  =  width 

Figure  12  -  Defects  within  segments 

6.2.2.1.1  Test  conditions  to  be  specified  in  the  detail  specification: 

-  electrical  driving  conditions; 

-  illumination; 

-  ambient  temperature. 

6.2.2.1.2  Procedure 

Devices  shall  be  inspected  to  be  in  conformity  with  the  detail  specification. 


Property 

Rejection  criteria 

Dimension  of  picture  elements 
Shape  of  picture  elements 

Not  in  conformity  with  the 
detail  specification 

Not  in  conformity  with  the 
detail  specification 

Defect 

Rejection  criteria 

Missing  picture  elements 
Unwanted  picture  elements 
Seal  edge  within  viewing  area 

Not  in  conformity  with  the 
detail  specification 

Not  in  conformity  with  the 
detail  specification 

Not  in  conformity  with  the 
detail  specification 
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6.2.2.2     Visible  defects  of  the  viewing  area 

6.2.2.2.1  Test  conditions  to  be  specified  in  the  detail  specification: 

-  electrical  driving  conditions; 

-  viewing  direction  range; 

-  illumination  from  above  or  through  the  device  (depending  on  the  application); 

-  duration; 

-  viewing  distance; 

-  ambient  temperature. 

6.2.2.2.2  Procedure 

Devices  shall  be  inspected  for  the  following  visual  defects: 


Defect 

Rejection  criteria 

A  pin-hole  within  the  picture  element 

To  be  specified  in  detail 

specification 

Accumulation  of  pin-holes  whose  size  is  smaller  than 

Reference  samples 

specified  above 

Pin-holes  within  the  non-activated  surrounding  area  of  the 

To  be  specified  in  detail 

picture  elements 

specification 

Difference  of  contrast  ratio  between  different  picture 

To  be  specified  in  detail 

elements 

specification 

Uniformity  of  luminance  within  the  viewing  area 

To  be  specified  in  detail 

specification 

Uniformity  of  contrast  within  the  viewing  area 

To  be  specified  in  detail 

specification 

Non-uniformity  of  luminance  and  colours  within  the  viewing 

Reference  samples 

area  and  within  the  specified  viewing  direction  range 

6.3     Seal  inspections  (see  figure  13) 


Va    ya 


v-^\\\\\\\\^ 


E   =  crack 

F    =  inclusions  or  hole 

G  =  different  seal  widths 

Figure  13  -  Defects  within  the  sealing  areas 
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6.3.1  Test  conditions: 

-  optical  magnification  (e.g.  10  x)  ; 

-  illumination  (e.g.  vertical  illumination). 

6.3.2  Procedure 

The  seal  shall  be  inspected  for  the  following  defects: 


Defect 

Rejection  criteria 

Cracks 

Inclusions  (e.g.  bubbles,  foreign  particles) 

Differences  of  seal  width 

To  be  specified  in  detail 
specification 

To  be  specified  in  detail 
specification 

To  be  specified  in  detail 
specification 

6.4     Visual  inspection  of  contact  pad  area  (see  figure  14) 


h   =  height 
H   =  residue 
I     =  damage 
w  =  width 
d   =  depth 

Figure  14  -  Defects  of  contact  pad  area 
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6.4.1  Test  conditions  to  be  specified  in  the  detail  specification: 

-  viewing  direction; 

-  illumination  from  above  or  through  the  device  (depending  on  the  application); 

-  viewing  distance. 

6.4.2  Procedure 

The  devices  given  below  shall  be  inspected  for  the  following  visual  defects: 

6.4.2.1      Contact  pads 


Defect 

Rejection  criteria 

Dirt  on  contact  pad  area  e.g.  residue  of  liquid  crystal 
material  or  adhesive 

Cracks 

Damage  to  contact  pad  area 

Not  allowed 

a)  Complete  breaks  not  allowed 

b)  Reference  samples  for 
partial  breaks 

To  be  specified  in  detail 
specification 

6.4.2.2      Pins 


Defect 

Rejection  criteria 

Dirt  on  pins 

Missing  pins 
Bent  pins 

To  be  specified  in  detail 
specification 

Not  allowed 

To  be  specified  in  detail 
specification 

6.4.2.3     Flexible  leads 


Defect 

Rejection  criteria 

Missing  electrical  contact 

Not  allowed 
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6.5     Visual  inspection  for  chipped  material  at  the  borders  and  edges  of  the  support 
plates  of  cells 


(See  figures  14  and  15) 


Figure  15  -  Damage  of  a  corner  and  of  an  edge 

6.5.1      Procedure 

The  support  plates  shall  be  inspected  for  mechanical  damage  at  borders  and  edges. 


Defect 

Rejection  criteria 

Damage  to  the  support 

To  be  specified  in  detail 
specification 
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